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Annotation: Background Acute pancreatitis can range from a mild, self-limiting process that
responds to supportive care to severe disease with multiple organ failure and high mortality. Its
incidence is increasing ,and pancreatitis is one of the most common causes of hospital admission for
gastrointestinal illness. Objectives: To evaluate surgical intervention and its prognosis in severe acute
pancreatitis in AL-Diwaniyah Teaching Hospital. . Patients and methods: A prospective study was
conducted in general surgery department, in Al-Diwanyiah Teaching Hospital during the period
between January 2018 and march 2021,76 patients with acute pancreatitis were admitted to the surgical
ward, among them 31 patients(40.7%) were diagnosed as sever acute pancreatitis in whom 19
patients(25%) underwent surgical intervention. All patients were assessed at admission and 48 there
after using the Ranson and, APACHE-II scoring system and classified according to the revised Atlanta
scoring system. Results: From those 76 patients, 31 patients diagnosed as severe acute
pancretitis(40.7%),from whom 19 patients (25%) underwent surgical intervention, among these biliary
was the most common etiology (73.68%) while alcohol was (5.2%). Pseudocyst represented the most
frequent indication for surgery (31.57%),followed by infected pancreatic necrosis(15.7%),while
colonic perforation and bleeding were the least frequent (5.26%) for each. Conclusion
:Multidisciplinary approach in the management of acute pancreatitis is highly recommended.Severe
forms of acute pancreatitis should be managed in centers with special and sophisticated facilities if
available.Surgery should be avoided in the early phases of severe acute pancreatitis except the special
occasions of perforations or bleeding.Pancreatic necrosectomy for infected pancreatic necrosis with or
without organ failure is a lifesaving .Intervention in the early phases of pancreatic pseudocyst
involution almost doomed with recurrence.

Introduction: The pancreas is perhaps the most unforgiving organ in the human body" ,The pancreas
is a retroperitoneal organ that lies in an oblique position, sloping upward from the C-loop of the
duodenum to the splenic hilum. In an adult, the pancreas weighs75 to 100 g and is about 15 to 20 cm
long (V' Acute pancreatitis is defined as an acute condition presenting with abdominal pain, a threefold
or greater rise in the serum levels of the pancreatic enzymes amylase or lipase, and/ or characteristic
findings of pancreatic inflammation on contrast enhanced CT®.

Pathophysiology: The underlying mechanism of injury in pancreatitis is thought to be premature
activation of pancreatic enzymes within the pancreas, leading to a process of autodigestion.?The
generally prevalent believe today is that pancreatitis begins with the activation of digestive zymogens
inside acinar cells, which cause acinar cell injury. Studies suggest that the ultimate severity of the
resulting pancreatitis may be determined by the events that occur subsequent to acinar cell injury®

Etiology: Gallstones are the most frequent cause of pancreatitis inthe Western world, in approximately
50% to 60% of patients, followed by alcohol in 20%.“ The relative frequency of each of these
etiologies depends largely on the population being evaluated .In both the East and the West, biliary
pancreatitis is more common in women, whereas alcoholic pancreatitis is more common in middle-
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aged men.® Other infrequent causes of acute pancreatitis are: hypercalcemia , hypertriglyceridemia,
medications , hereditary causes, sphincter of Oddi dysfunction, pancreas divisum, and infections® .

Diagnosis and severity assessment of acute pancreatitis
Clinical diagnosis of acute pancreatitis is based on patient symptoms,

physical examination, laboratory analysis, and radiological data. According to practice guidelines
published in 2006, a diagnosis of acute pancreatitis requires two out of three main features:

(1) Abdominal pain typical for acute pancreatitis.
(2) Serum amylase and/or lipase greater than or equal to three times the upper normal limit.

(3) Evidence of acute pancreatitis on computed tomography ,contrast enhanced CT and less commonly,
magnetic resonance imaging (MRI)

or trans-abdominal ultrasonography®.

Because of large variability in the clinical course of acute pancreatitis, a number of predictive scoring
systems have been developed. These scoring systems are based on clinical and biochemical
parameters: for example, the Ranson , APACHE-II, Imrie, or modified Glasgow scores. Blood levels of
C-reactive protein and blood urea nitrogen are also often used in predicting severity at the time of
hospital admission. All these scoring systems have their own strengths and limitations, and a system
with a high negative predictive value and a high positive predictive value is not yet available, as
described in a recent systematic review (7

Scoring Systems in Acute Pancreatitis

Cutoff for Predicted Severe Acute Pancreatitis

1. APACHE II >8 in first 24 h*

2. BISAP >3 in first 24 h

3. Modified Glasgow (or Imrie) >3 in first 48 h

4. Ranson >3 in first 48 h

5. Urea at admission >60 mmoL/L

6. C-reactive protein >150 U/L in first 72 h

Evidence of present or evolving organ dysfunction defined as follows

1. Respiratory(PaO2/Fi02 < 300 or respiratory rate > 20 breaths per min).

2. Cardiovascular (hypotension despite aggressive fluid resuscitation [systolic blood pressure (sBP) <
90 mm Hg off of inotropic support or drop of sBP> 40], need for vasopressors [not fluid responsive],
or pH <7.3).

3. Renal (> 1.5-fold increase in serum creatinine over 7 d, increase of > 26.5 pmol in serum creatinine
over 48 h, urine output < 0.5mL/kg/h for > 6 hours ,and/or the need for aggressive, ongoing fluid
resuscitation defined as evidence of severe hemoconcentration (hemoglobin [Hb] > 160, hematocrit
[HCT] > 0.500)19),

4. Central nervous system failure if the Glasgow coma score was <13.
5. Coagulopathy if platelet count was <80x109/1!D,

Patients with 1 or more of the above criteria and a body mass index (BMI) above 30 (or BMI > 25 in
Asian populations) should be monitored carefully, with a lower threshold for transfer to a monitored
unit given the worse course of disease in the obese patient population!?.
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Phases of Acute Pancreatitis:

Traditionally, acute pancreatitis was described as running a biphasic course with two peaks of
mortality: early and late. The early phase is characterized by a SIRS and lasts about 1 to 2 weeks. The
late phase is characterized by a compensatory, anti-inflammatory response syndrome (CARS), which
can run a protracted course from weeks to months. More recent data suggest that the biphasic course is
outdated and that there are not two peaks in the incidence of organ failure and mortality'?.

Laboratory tests:

1. In the setting of characteristic abdominal symptoms and/or characteristic imaging, serum levels of
amylase or lipase 3 times the upper limit of normal secure the diagnosis'!?.

2. Other laboratory tests, such as trypsinogen activation peptide and trypsinogen-2 levels, have been
shown to be more specific than serum amylase or lipase levels,

but these tests are not readily available 12,
Imaging investigations

1. Ultrasonography is the initial investigation of choice in patients with jaundice to determine
whether or not the bile duct is dilated, the coexistence of gallstones or gross disease within the liver
such as metastases!).

2. Cross-sectional imaging, particularly contrast-enhanced computed tomography (CT), plays an
essential role in evaluation of the progression to severe acute pancreatitis with associated
complications CT findings of simple edematous pancreatitis include enlargement of the pancreas with
loss of peripancreatic fat planes, areas of decreased density, and occasional simple fluid collections
The Balthazar scoring system and other similar grading systems incorporate imaging findings such as
pancreatic inflammation and peripancreatic collections in an attempt to correlate radiographic
appearance with morbidity and mortality'®!”).CT is particularly useful in its ability to demonstrate
pancreatic necrosis ,Various criteria used to diagnose necrosis include nonenhancement of more than
30% of the pancreatic parenchyma or an area greater than 3 cm of the pancreas that does not
enhance!'® . The sensitivity for identifying pancreatic necrosis using contrast-enhanced CT approaches
100% after 4days from diagnosis"!®.

3. Magnetic resonance imaging (MRI) is sometimes used as an alternative in patients with moderate
renal impairment or an allergy to IV contrast .MRI may have comparable sensitivity and specificity to
CT for diagnosis of severe acute pancreatitis %,

Treatment:
Early supportive measures:

1. Pain Management: In the vast majority of acute pancreatitis patients, intense abdominal pain is the
presenting symptom in the emergency department A specific pain treatment regimen for acute
pancreatitis is not available, so use of the World Health Organization (WHO) analgesic ladder is
recommended®,

2. Fluid Therapy :Extensive fluid resuscitation is often needed during the first days of acute
pancreatitis to correct or preferably prevent intravascular hypovolemia and maintain microcirculation
of the pancreas®*?) The recent update of the IAP/APA(International Association of
Pancreatology/American Pancreatology Association) treatment guideline for acute pancreatitis
recommends the use of Ringer lactate with an infusion rate of 5 to 10 mL/kg/h until resuscitation goals
are reached, monitored by vital parameters and urine production®#2%.

3. Antibiotics: An extensively debated issue is the use of prophylactic administration of antibiotics to
prevent infection of necrosis in acute pancreatitis. The most recent systematic reviews of randomized
trials have shown that prophylactic administration of intravenous antibiotics does not prevent infection
of (peri)pancreatic necrosis?®2".
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4. Nutrition: When oral nutrition is not tolerated, enteral or parenteral nutrition should be started .In
predicted severe acute pancreatitis, a head-to-head comparison of enteral nutrition through a
nasoenteric feeding tube and parenteral nutrition showed that enteral nutrition was superior in terms of
reducing organ failure, infected necrosis, and even mortality®®. The underlying mechanism for the
beneficial effect of enteral nutrition could be reduced gut permeability and less bacterial overgrowth
with bacterial translocation. This may have a positive influence on intestinal motility and may help to
conserve or restore bowel mucosa®*?. Enteral nutrition is only recommended when an oral diet is not
tolerated during the first 3 to 5 days

of acute pancreatitis©®.

5. Role of Cholecystectomy: The timing of cholecystectomy in patients with gallstone pancreatitis has
been debated for many decades®",early cholecystectomy just before discharge, when the patient has
recovered and severe disease excluded compared to interval cholecystectomy, effectively reduces the
rate of recurrent gallstone-related complications in patients with mild biliary pancreatitis, with a very
low added risk of complications®?.Early cholecystectomy should be performed after mild biliary
pancreatitis has resolved. Evidence on the timing of cholecystectomy in severe pancreatitis is scarce.
Cholecystectomy is recommended after all signs of pancreatic necrosis have been resolved or if they
persist more than 6 weeks®>%,

6. Role of ERCP: Patients are selected for ERCP predominantly based on whether evidence exists for
obstructive choledocholithiasis. The need for ERCP in the setting of biliary obstruction and cholangitis
is paramount .ERCP is not indicated in the absence of jaundice, with evidence of choledocholithiasis
with a dilated bile duct on imaging, in cases of mild acute gallstone pancreatitis, or as a diagnostic test
before cholecystectomy®?. High rates of recurrence in patients with gallstone pancreatitis discharged
without cholecystectomy have led to the use of ERCP and sphincterotomy for risk reduction .One
prospective study showed a decrease in risk of recurrent gallstone disease from 37% to 0% with ERCP
and sphincterotomy®>,

Interventional and Surgical management :

Local complications identified on CT scan include peripancreatic fluid collections, acute necrotic
collections (ANCs), pseudocysts , and walled-off necrosis. The role of conservative management and
minimally invasive approaches is now better defined, and more patients are able to avoid traditional
surgical debridement with the use of percutaneous catheter drainage and endoscopic techniques ,No
universally accepted algorithms exist, although evidence-based consensus continues to develop®©®.

Surgical debridement:

Surgery has involved removing necrotic pancreatic and peripancreatic tissue, preserving viable
pancreas, and allowing drainage for an expected pancreatic fistula. Methods include debridement with
closure over drains, debridement with open packing of the pancreatic bed or debridement with closure
over irrigation drains®”*® When open surgical debridement is indicated, exploration may be initiated
with a bilateral subcostal or midline incision . The pancreatic bed may be approached via the
gastrocolic ligament or through the transverse mesocolon . An approach through the mesocolon may
avoid the dense inflammatory process obscuring planes between the stomach and transverse
colon® Pancreatic debridement is accomplished bluntly, using finger dissection to remove necrotic
tissue that easily separates from surrounding structures. Overzealous removal of tissue can result in
hemorrhage. All fluid and tissue is sent for aerobic and anaerobic culture. Exposure and removal of all
tissue may require access to both paracolic gutters, the pararenal spaces, retro-peritoneum into the
pelvis, or the gastro-hepatic omentum. Surgical debridement can be followed with closed-suction
drainage®®”).continuous closed lavage®),or marsupialization of the pancreatic bed with open drainage
and repeat packing in patients with severe necrosis".In all cases, surgical therapy is delayed as long
as possible, which may facilitate atraumatic debridement ),

Minimally invasive debridement: Laparoscopic approaches to pancreatic debridement are well
described and may be more successful in removing all necrotic material compared to other minimally
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invasive methods®?. Advantages of this approach include minimizing wound complications, although
it carries some risk of further peritoneal infection with pneumoperitoneum. It is recognized that these
are technically challenging laparoscopic procedures, perhaps limiting their overall utility™*.

Direct Endoscopic Necrosectomy Endoscopic debridement is increasingly recognized as an
alternative to open surgical debridement, although its availability is limited to specialized centers.
Retroperitoneal endoscopy via transgastric fenestration allows direct visual access to retroperitoneal
collections™.

Percutaneous Catheter Drainage: Percutaneous catheter drainage may be useful in patients deemed
unfit for surgical intervention or to address residual collections after surgical debridement. Catheters
are placed under CT or ultrasound guidance, with a transperitoneal or retroperitoneal approach.
Multiple catheter may be required, and repeat procedures to place new or larger catheters up to 30 Fr
may be needed“®).

Prognosis: Acute pancreatitis is classified according to its morphology into edematous pancreatitis
and necrotizing pancreatitis. Edematous pancreatitis accounts for 80-90% of acute pancreatitis and
remission can be achieved in most of the patients without receiving any special treatment. Necrotizing
pancreatitis occupies 10-20% of acute pancreatitis and the mortality rate is reported to be 14-25%.
The mortality rate is particularly high (34-40%) for infected pancreatic necrosis that is accompanied
by bacterial infection in the necrotic tissue of the pancreas“”.On the other hand, the mortality rate is
reported to be 0-11% for sterile pancreatic necrosis which is not accompanied by bacterial
infection®®.

Patients and methods: During the period between January 2018 and March 2021, a prospective study
was conducted in the general surgery department in Al-Diwaniyah Teaching hospital where 76 patients
with acute pancreatitis were admitted to the surgical ward, among them 31(40.7%) patients were
diagnosed as severe acute pancreatitis in whom 19 patients(25%) underwent surgical intervention. All
patients were assessed at admission and 48hours there after using the Ransons and APACHE II scoring
system and classified according to the revised Atlanta scoring system. All patient where evaluated by a
detailed history and clinical examination and investigations.

1. Complete blood picture and hematocrit. 2.CRP (C-reactive proteins ). 3.Serum levels of Amylase
and Lipase enzymes. 4.Liver enzymes: including aspartate aminotransferase (AST),Alanine
aminotransferase (ALT), Alkaline phosphatase (ALP), and total serum bilirubin.5. Serum electrolytes
and serum calcium levels. 6.Random Blood Sugar (RBS). 7.Blood Urea Nitrogen(BUN) and Serum
Creatinine.8. Serum lactate dehydrogenase (LDH).9.Arterial Blood Gas analysis. 10.Abdominal
ultrasound . 11.Native and Contrast enhanced CT scan.

Multidisciplinary team management were applied to most patients with severe acute pancreatitis
including physician, surgeon and intensive care physician. Immediate supportive treatment with
aggressive intravenous fluid therapy, central venous catheterization, bladder catheterization, blood
transfusion in anemic patients, vitamin K supplement in jaundice patients, together with fresh frozen
plasma infusion when indicated. Those patients who needed surgical intervention were explored by
generous midline laparotomy incision surgery was performed by a senior surgeon. The type of surgical
procedure was selected to match specific indication. After surgery patients were transferred to the
intensive care unit. Data were collected and managed by the SPSS software 21 version. Data were
tabulated and analyzed using the SPSS software and results expressed in chi square ,0dd Ratio and
Confidence Interval.

Results and discussion: Seventy six patients (76) were included in this study diagnosed as acute
pancreatitis among them 31 patients (40.7%) were diagnosed as severe acute pancreatitis . From these
19 patients(25%) underwent surgical intervention for complications associated with severe acute
pancreatitis. Among many indications pseudocyst was the most common, other indications involved
infected necrosis and abscess and exploratory laporatomy.
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Table 1.Demographic characteristics

Age | 20-30 | 30-40 | 40-50 | 50-55 | 55> | Total | percentage

Male 2 3 3 2 2 12 (15.7%)
Female 0 4 2 1 0 7 (9.2%)

Total 2 7 5 3 2 19 (25%)

Table 1 showed that male are more frequent than females (with 1.7 :1 male to female ratio) to be
affected by a more severe form of acute pancreatitis , Although acute pancreatitis is more common in
females owing to the increased frequency of gallstones reaching a frequency of (70-80) percent of all
acute pancreatitis etiology “*°%. Males are more susceptible for more severe forms of acute
pancreatitis' *>°V, and hence the greater chance for complications, other explanation is that male
patients tend to present late with the consequences of delay in initiation of treatment especially in the
course of gallstones disease these findings are consistent with a study by Pezzilli R, Billi P, Morselli-
Labate AM (1998) ©9

About 63 % of patients aged 30-50 years, these results were slightly different from estimate around the
world , as the global prevalence increased with age up to 60—64 years and 44—49 years in females and
males, respectively®®. However there was no significant difference in the age- gender matched
prevalence p value 0,1 .

Table 2. prognostic index at admission

APACHEII <8 | APACHEII >8 | RANSONS <3 | RANSONS >3 | TOTAL
45 31 45 31 76

31 patients were classified as severe acute pancreatitis and managed at Intensive Care Unit by
multidisciplinary team, among them 19 patients developed local complications and surgical
intervention during their disease course.

Table 3. complications of severe acute pancreatitis

Local Number | Percentage Systemic number | Percentage
Acute fluid collection 8 25.8% Renal 7 22.5%
Bleeding 1 3.2% Respiratory 5 16%
Perforation 1 3.2% Cardiovascular 5 16%
Pancreatic necrosis 3 9.6% Hepatic 1 3.2%
Infected pancreatic necrosis 3 9.6% Multi-organ failure 12 38.7%
Acute necrotic fluid 2 6.45% Total 30
collection
Pseudocyst 6 19.3%
Total 20

Table 3. showed the types and frequency of local and systemic complications of severe acute
pancreatitis.

Local complications :

In presented study acute peripancreatic fluid collection was the most common local complication 8
cases (25.8% of total 31 cases of severe acute pancreatitis , a finding which is consistent with a study
done by Xiao Dong Xu et al.( Acute Pancreatitis Classifications: Basis and Key Goals) which
demonstrated acute fluid collection as the most frequent local complication®*%%,

Pancreatic pseudocyst was the second most encountered local complication 6 cases out of 31 (19.3%)
which is slightly different from the above mentioned study of Xiao Dong Xu et al. which demonstrated
6.4% of pseudocyst frequency among severe cases. Pancreatic necrosis and infected pancreatic
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necrosis reported in 3 cases for each (9.6%), while abscess in 2 cases (6.45%). Perforation and
bleeding were the least common complications 1 case for each(3.2%).

Systemic complications:

multi-organ failure was the most common, occurred in 12 cases out of 31 (38.7%) finding which is
consistent with a study done by D D Tran et al.( Acute renal failure in patients with acute pancreatitis:
prevalence, risk factors, and outcome)®>. while isolated renal organ failure reported in 7 cases out of
31 (22.5%) ,a slightly different from the same above mentioned study which documented isolated renal
failure in only 2% of cases this might be explained by the fact that Our study included only those cases
with severe pancreatitis requiring surgery , and isolated renal failure may constitute the majority of
systemic complications in all cases of pancreatitis from which only severe forms were selected to
study .isolated hepatic organ failure was the least common single organ failure in our study.

Respiratory and cardiovascular complications presented Scases for each (16%) of patients with severe
acute pancreatitis.

Table 4. Etiology of severe acute pancreatitis

Etiology Number Percentage
Biliary 14 73.6%
latrogenic 2 10.5%
Alcohol 1 5%
Others 2 10.5%
Total 19 100%

Table 4 showed represent the etiology of severe acute pancreatitis patients who underwent surgical
intervention.

Our data revealed that biliary pancreatitis remain the most common factor in the etiology of acute
pancreatitis with an incidence of 73% (14 cases out of 19) which is consistent with global and a study
by Enas Ahmed Reda Alkareemy et al.( Etiology, clinical characteristics, and outcomes of acute
pancreatitis in patients at Assiut University Hospital) in Egypt ©®®.

In presented study iatrogenic causes of acute pancreatitis were restricted to cases of post ERCP
pancreatitis especially after common bile duct stone extraction however the actual number of post
ERCP pancreatitis exceeds this figure and not included in our series because most of them either
subclinical or mild form of pancreatitis managed conservatively.

Moreover alcoholic pancreatitis was the least common 1 case (5%) of surgical patients, however most
of the published series listed alcohol consumption as the second most common cause of acute
pancreatitis®®, this difference may be related to the lower rate of alcohol consumption or to the denial
of alcohol intake, a question is not yet answered.

Table 5. Indications of surgery in severe acute pancreatitis

Indication Number Percentage
Pancreatic necrosis 1 5%
Infected pancreatic 3 15.7%

Necrosis
Pancreatic necrosis and
MOF 2 10.5%
Pancreatic abscess 2 10.5%
Perforation 1 5%
Bleeding 1 5%
Pseudocyst 6 31.5%
Exploratory laporatomy 3 15.7%
Total 19 100%
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Table 6. Type of Surgery
Type of complication Type of surgery Number of cases Percentage
Cystogastrostomy
Psudocyst With or without 4 21 %
cholecystectomy
Psudocyst External drainage 1 5.26 %
Pancreatic abscess Drainage 2 10.5 %
Infected necrosis Necrosegtomy and 3 15.7 %
drainage
Extensive pancreatic Necrosectomy and 5 10.5 %
necrosis and MOF drainage
Necrosectomy
Pseudqcyst and . cystogastrostomy and 1 5.26%
pancreatic necrosis
cholecystectomy
Bleeding Packing and drainage 1 5.26 %
Perforated colon COIC?Stc.me and 1 5.26%
rainage
Doubtful diagnosis Exploratory 3 15.7 %
laparotomy
Roux En'Y
Recurrence Cystojejunostomy 1 5.26%
With cholecystectomy

Table 6. showed the type of surgery selected for each type of complication

In presented study ,pancreatic pseudocyst was the most common indication for surgery 6 cases
(31.5%), surgery for pseudocyst was performed for symptomatic large ( more than 6 cm), mature cyst
after 6 weeks from the onset of acute pancreatitis which fail to resolve , cysts which are immature and
developed early in the course of pancreatitis were left for spontaneous resolution®”. Recently most
series recommend non interventional observation for asymptomatic non complicated pseudocyst and
reserve surgery for very large , symptomatic, or complicated pseudocyst despite the widely known
surgical opinion that a cysto-gastrostomy is required when a pseudocyst of greater than 6 cm and
present for more than 6 week®®).

Five cases were managed by cystogastrostomy ,one case was treated by external drainage which was
attempted earlier in the course of the development of psudocyst, which doomed with recurrence of the
cyst and symptoms after few weeks ,the site of the cyst involved the body and tail of the pancreas, a
second operation was done after 8 weeks by Roux en Y cystojejunostomy , which successfully
decompressed the cyst and relieved the symptoms.

The remaining 5 cases were managed by cystogastrostomy , owing to the common usual position of
the cyst lying in the lesser sac and adherent well to the posterior wall of the stomach.

In our study, surgery for pancreatic necrosis was the second common indication , we have 6 cases
treated by necrosectomy , among them there were 3 patients with radiologically proved retroperitoneal
gas with deterioration of clinical condition, upon which the decision of surgery was taken. Other 2
patients had an extensive pancreatic necrosis ( more than 50% of the gland) with organ failure, in those
patients the decision of surgery was lifesaving in spite of the absence of CT evidence of retroperitoneal
gas and the unavailability of CT guided FNA. Lastly the 6™ patients underwent pancreatic
necrosectomy in conjunction with gastrocystostomy for large symptomatic pseudocyst. In fact recently,
there were a lot of changes in the management of pancreatic necrosis owing to the development in the
interventional radiology which aids both in the diagnosis and subsequent management. Secondly the
indications for necrosectomy for sterile pancreatic necrosis in the absence of other complications are
weaning®®).
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In our study we still adopted the older method for the management of pancreatic necrosis i.e
necrosectomy for nonviable pancreatic tissue , and the reasons behind that were the non-availability of
interventional radiology to be engaged in the management in form of needle aspiration for pancreatic
necrosis to exclude the existence of infection and no single case of pancreatic necrosis managed
radiologically for the mentioned reason. Instead we totally depended on the clinical and CT features of
associated infection and biochemical parameters before embarking upon surgery for pancreatic
necrosis.

Open necrosectomy is most performed using a pancreas preserving technique with gentle finger blunt
debridement of demarcated non-viable tissue (‘pancreatic sequestrum ) with the avoidance of formal
pancreatic resections and a reduced risk of bleeding, fistulae and avoiding the removal of viable
pancreatic tissue®?.

Open necrosectomy is no longer considered the standard of care for the management of pancreatic
necrosis . Less invasive techniques have been developed and implemented and these have largely
replaced the need for open procedures®”. Most of the centers dealing with patients with infected
pancreatic necrosis has shifted from the conventional open surgery toward the less invasive procedures
of necrosectomy , among them percutaneous, laproscopic, and transgastric necrosectomy each
procedure require a lot of expertise , and has its own advantages and disadvantages. The success rate in
terms of mortality and morbidity as compared to the conventional surgery is still debatable®!-62:63),

Massive intra-abdominal hemorrhage was documented in one patient who presented with severe
haemorrhagic pancreatitis in whom the bleeding was generalized ooze from severe pancreatic necrosis
due to formation of microaneurysms in the peripancreatic tissue and was managed by aggressive
resuscitation and exploratory laporatomy , ligation of bleeders and packing and drainage of the
pancreatic bed ¢4,

One case of acute necrotizing pancreatitis presented with perforation of transverse colon, albeit rare
but documented complication presented with frank fecal peritonitis which necessitate immediate
action, otherwise mortality would be inevitable. Very few documented cases of colonic perforation as a
result of colonic necrosis secondary to severe acute pancreatitis®>. However, a more frequent scenario
of colonic perforation is the invasion by large pancreatic pseudocyst as declared by many literatures®®.

In presented study 3 cases were explored by median laparotomy for presumptive diagnosis of
peritonitis from a perforated viscus , this event is no longer a proper choice in the management of
acute pancreatitis and reflects a surgical mismanagement due to undue urge to operate or the poor
unyielding biochemical and radiological interpretations®” .

Pancreatic abscess results from liquefaction of limited necrosis followed by infection , it usually
develop late in the course of acute pancreatitis and it has less grave sequel than infected pancreatic
necrosis, recently percutaneous drainage under radiological control with appropriate antibiotic cover is
the most acceptable treatment®®.Our case of pancreatic abscess was managed by conventional
laparotomy and drainage .

Table 7. Morbidity and Mortality

Morbidity Number | Percentage Number Cause Percentage
Wound infection 2 105% | Mortality | 2 | MOFmUlti- |5 5o
' organ failure '
Burst abdomen 1 5.26%
Incisional hernia 1 5.26%
Deep venous 0
Thrombosis . 5.26%
Pulmonary 3 15.7%
atelectasis
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Table 7 . showed The overall mortality and morbidity in post- operative patients.

The overall mortality in our study was 2 patients out of 31 cases of severe acute pancreatitis (6.4%)
,(10.5%) from total 19 surgical patients which is comparable with a study by B Gloor et al. which
documented 4% overall mortality, and 9 % for patients with necrotizing disease, these findings are
different from a study done by Vesna Bumbasirevic et al. which demonstrated (53.6%) overall
mortality among patients with severe acute pancreatitis in ICU®*7?, However mortality figure in our
study does not take in account all cases of pancreatitis in our center, furthermore , if we calculate the
mortality in cases of infected pancreatic necrosis, the figure will rise to 33.5%, again this figure is very
variable among centers depending on the available facilities and expertise. There has been great
improvement in knowledge of the natural course and pathophysiology of acute pancreatitis over the
past decade. The clinical course of acute pancreatitis varies from a mild transitory form to a severe
necrotising disease’!.In general, severe pancreatitis develops in two phases. The first two weeks after
onset of symptoms are characterized by the systemic inflammatory response syndrome (SIRS). In
parallel, pancreatic necrosis develops within the first four days after the onset of symptoms to its full
extent!’? Recently the mortality from acute pancreatitis including its severe necrotizing form which is
mainly due to SIRS and multiorgan failure ,was greatly reduced in the first phase due to the advances
in the intensive care in the management of critical patient, and the development of more sophisticated
scoring systems to identify patients with more severe forms of the disease!’?).

However deterioration and subsequent mortality in the second phase (after 2 weeks) of severe acute
pancreatitis which is mainly due to septic complications i.e. infected pancreatic necrosis, still
complicates the picture and the decision to operate would be dependent upon combined clinical ,
radiological and biochemical parameters .The mortality rate for patients with infected pancreatic
necrosis is higher than 20%, and up to 80% of fatal outcomes in acute pancreatitis are due to septic
complications. In contrast, mortality for sterile necrosis is low and can usually be successfully treated
by a conservative approach, although surgery might be required for late complications or persistent
severe pancreatitis’? Most series documented 100% mortality for patients with infected pancreatic
necrosis and multi-organ failure’>.

Our reported post-operative morbidity included pulmonary atelectasis in 3 cases out of 19 cases
(15.7%) , wound infection in 2 cases (10.5%), deep vein thrombosis 1 case ,burst abdomen in 1 case
and incisional hernia in 1 case.

Conclusions
1. Multidisciplinary approach in the management of acute pancreatitis is highly recommended.

2. Severe forms of acute pancreatitis should be managed in centers with special and sophisticated
facilities if available.

3. Surgery should be avoided in the early phases of severe acute pancreatitis except the special
occasions of perforations or bleeding.

4. pancreatic pseudocyst is the commonest surgical procedure in complicated severe acute
pancreatitis.

5. Pancreatic necrosectomy for infected pancreatic necrosis with or without organ failure is a
lifesaving .

6. Intervention in the early phases of pancreatic pseudocyst involution, almost doomed with
recurrence.

References
1. Schwartz principles of surgery 11" edition p.1429
2. Baily and Love short practice of surgery 27" edition p.1221

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 178
provided the original work is properly cited.


https://pubmed.ncbi.nlm.nih.gov/?term=Bumbasirevic+V&cauthor_id=18797421

International Journal of Integrative and Modern Medicine

3. Saluja A, Steer M. Pathophysiology of pancreatitis. Role of cytokines and other mediators of
inflammation. Digestion1999;60:27-33.

4. Shackelford's surgery of the Alimentary tract 8" edition ch.91 p.1076,p.1077
BLUMGART'S Surgery of the Liver, Biliary Tract, and Pancreas 6" edition ch.55 p.883 .

6. Banks PA, Bollen TL, Dervenis C, et al. Classification of acute pancreatitis—2012: revision of the
Atlanta classification and definitions by international consensus. Gut. 2013;62:102-111. And
Working Group IAP/AAP. International Association of Pancreatology/ American Pancreatic
Association evidence-based guidelines for the management of acute pancreatitis. Pancreatology.
2013;13:e1-e15.

7. Gravante G, Garcea G, Ong SL, et al. Prediction of mortality in acute pancreatitis: a systematic
review of the published evidence.Pancreatology. 2009;9:601-614

8. Ranson JHC. Etiological and prognostic factors in human acute pancreatitis: a review. Am J
Gastroenterol. 1982;77:633 and from Ranson JH, Rifkind KM, Roses DF, et al. Prognostic signs
and the role of operative management in acute pancreatitis. SurgGynecol Obstet.1974;139:6

9. ACUTE PHYSIOLOGY AND CHRONIC HEALTH EVALUATION (APACHE) Il SCORE —
THE CLINICAL PREDICTOR IN NEUROSURGICAL INTENSIVE CARE UNIT.

10. Phuping Akavipat®, Jadsada Thinkhamrop®, Bandit Thinkhamrop® and Wimonrat Sriraj®®

11. Anesthesiology Department, Prasat Neurological Institute, Bangkok, Thailand; 2.Department of
Obstetrics and Gynecology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand;

12. Department of Biostatistics and Demography, Faculty of Public Health, Khon Kaen University,
Khon Kaen, Thailand; 4.Department of Anesthesiology, Faculty of Medicine, Khon Kaen
University, Khon Kaen, Thailand

13. Clinical practice guideline: management of acute pancreatitis,Joshua A. Greenberg, MD Jonathan
Hsu, MD Mohammad Bawazeer, MD John Marshall, MD Jan O. Friedrich, MD Avery Nathens,
MD Natalie Coburn, MD Gary R. May, MD Emily Pearsall, MSc Robin S. McLeod, MD.

14. Johnson CD, Kingsnorth AN, Imrie CW, et al. Double blind, randomised, placebo controlled study
of a platelet activating factor antagonist, lexipafant, in the treatment and prevention of organ failure
in predicted severe acute pancreatitis. Gut2001;48:62-9.

15. Whitcomb DC: Acute pancreatitis, N Engl J Med 354:2142-2150, 2006. Frossard JL, et al: Acute
pancreatitis, Lancet 371:143-152, 2008.

16. Yokoe M, et al: Japanese guidelines for the management of acute pancreatitis: Japanese guidelines
2016, J HepatobiliaryPancreat Sci22:405-432, 2015.

17. Van Santvoort HC, Bakker OJ, Bollen TL, et al. A conservative and minimally invasive approach
to necrotizing pancreatitis improves outcome. Gastroenterology. 2011;141:1254-1263. McKay CJ,
Imrie CW. The continuing challenge of early mortality in acute pancreatitis. Br J Surg.
2004;91:1243-1244.

18. Blum T, Maisonneuve P, Lowenfels AB, Lankisch PG. Fatal outcome in acute pancreatitis: its
occurrence and early prediction. Pancreatology. 2001;1:237-241.

19. Baily and Love short practice of surgery 27th edition p.1215 .

20. Balthazar EJ, Robinson DL, Megibow AJ, Ranson JH. Acute pancreatitis: value of CT in
establishing prognosis. Radiology. 1990;174(2):331-336.

21. Balthazar EJ, Ranson JH, Naidich DP, Megibow AJ, Caccavale R, Cooper MM. Acute
pancreatitis: prognostic value of CT.Radiology. 1985;156(3):767-772.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 179
provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

22. Bradley EL 3rd. A clinically based classification system for acute pancreatitis. Ann Chir.
1993;47(6):537-541.

23. Dervenis C, Johnson CD, Bassi C, et al. Diagnosis, objective assessment of severity, and
management of acute pancreatitis. Santorini consensus conference. Int J Pancreatol.
1999;25(3):195-210.

24. Arvanitakis M, Delhaye M, De Maertelaere V, et al. Computed tomography and magnetic
resonance imaging in the assessment of acute pancreatitis. Gastroenterology. 2004;126(3):715-
723.

25. Jadad AR, Browman GP. The WHO analgesic ladder for cancer pain management. Stepping up the
quality of its evaluation. J Am Med Assoc. 1995;274:1870-1873.

26. Gardner TB, Vege SS, Chari ST, et al. Faster rate of initial fluid resuscitation in severe acute
pancreatitis diminishes in-hospital mortality. Pancreatology. 2009;9:770-776.

27. Warndorf MG, Kurtzman JT, Bartel MJ, et al. Early fluid resuscitation reduces morbidity among
patients with acute pancreatitis. ClinGastroenterolHepatol. 2011;9:705-709.

28. Working Group IAP/APA. International Association of Pancreatology/ American Pancreatic
Association evidence-based guidelines for the management of acute pancreatitis. Pancreatology.
2013;13:e1-e15.

29. Wu BU, Hwang JQ, Gardner TH, et al. Lactated Ringer’s solution reduces systemic inflammation
compared with saline in patients with acute pancreatitis. ClinGastroenterolHepatol. 2011;9:710-
717.el.

30. Villatoro E, Mulla M, Larvin M. Antibiotic therapy for prophylaxis against infection of pancreatic
necrosis in acute pancreatitis. Cochrane Database Syst Rev. 2010;(5):CD002941.

31. Jiang K, Huang W, Yang XN, Xia Q. Present and future of prophylactic antibiotics for severe acute
pancreatitis. World J Gastroenterol. 2012;18:279-284.

32. Al-Omran M, Albalawi ZH, Tashkandi MF, Al-Ansary LA. Enteral versus parenteral nutrition for
acute pancreatitis. Cochrane Database Syst Rev. 2010;(1):CD002837.

33. Rahman SH, Ammori BJ, Holmfield J, Larvin M, McMahon MJ. Intestinal hypoperfusion
contributes to gut barrier failure in severe acute pancreatitis. J Gastrointest Surg. 2003;7:26-35
[discussion 35-36].

34. Fritz S, Hackert T, Hartwig W, et al. Bacterial translocation and infected pancreatic necrosis in
acute necrotizing pancreatitis derives from small bowel rather than from colon. Am J Surg. 2010;
200:111-117.

35. SHACKELFORD’S SURGERY OF THE ALIMENTARY TRACT, EIGHTH EDITION page
1079.

36. Da Costa DW, Bouwense SA, Schepers NJ, et al. Same-admission versus interval cholecystectomy
for mild gallstone pancreatitis(PONCHO): a multi-centre randomised controlled trial. Lancet.
2015;386:1261-1268.

37. Nealon WH, Bawduniak J, Walser EM. Appropriate timing of cholecystectomy in patients who
present with moderate to severe gallstone-associated acute pancreatitis with peripancreatic fluid
collections. Ann Surg. 2004;239:741-749.

38. Tse F, Yuan Y. Early routine endoscopic retrograde cholangiopancreatography strategy versus
early conservative management strategy in acute gallstone pancreatitis. Cochrane Database Syst
Rev. 2012;5:CD009779.

39. Hernandez V, Pascual I, Almela P, et al. Recurrence of acute gallstone pancreatitis and relationship
with cholecystectomy or endoscopic sphincterotomy. Am J Gastroenterol.2004;99(12):2417-2423.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 180
provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

40. Freeman ML, Werner J, van Santvoort HC, et al. Interventions for necrotizing pancreatitis:
summary of a multidisciplinary consensus conference. Pancreas. 2012;41(8):1176-1194.

41. Sarr MG, Nagorney DM, Mucha P Jr, Farnell MB, Johnson CD. Acute necrotizing pancreatitis:
management by planned, staged pancreatic necrosectomy/debridement and delayed primary wound
closure over drains. Br J Surg. 1991;78(5):576-581.

42. Beger HG. Operative management of necrotizing pancreatitis: necrosectomy and continuous closed
postoperative lavage of the lesser sac. Hepatogastroenterology. 1991;38(2):129-133.

43. Fernandez-del Castillo C, Rattner DW, Makary MA, Mostafavi A, McGrath D, Warshaw AL.
Debridement and closed packing for the treatment of necrotizing pancreatitis. Ann
Surg.1998;228(5):676-684.

44. Beger HG, Isenmann R. Surgical management of necrotizing pancreatitis. SurgClin North
Am.1999;79(4):783-800, ix.

45. Davidson ED, Bradley EL 3rd. “Marsupialization” in the treatment of pancreatic abscess.
Surgery.1981;89(2):252-256.

46. Baron TH, Morgan DE, Vickers SM, Lazenby AJ. Organized pancreatic necrosis: endoscopic,
radiologic, and pathologic features of a distinct clinical entity. Pancreas. 1999;19(1):105-108.

47. Navaneethan U, Vege SS, Chari ST, Baron TH. Minimally invasive techniques in pancreatic
necrosis. Pancreas.2009;38(8):867-875.

48. Melman L, Azar R, Beddow K, et al. Primary and overall success rates for clinical outcomes after
laparoscopic, endoscopic, and open pancreatic cystogastrostomy for pancreatic pseudocysts.
SurgEndosc. 2009;23(2):267-271.

49. Seifert H, Wehrmann T, Schmitt T, Zeuzem S, Caspary WF. Retroperitoneal endoscopic
debridement for infected peripancreatic necrosis. Lancet. 2000;356(9230):653-655.

50. Loveday BP, Petrov MS, Connor S, et al. A comprehensive classification of invasive procedures
for treating the local complications of acute pancreatitis based on visualization, route, and purpose
Pancreatology. 2011;11(4):406-413.

51. Widdison and Karanjia in Br J Surg80:148-154, 1993; Ogawa et al. in Research of the actual
situations of acute pancreatitis. Research Group for Specific Retractable Diseases, Specific Disease
Measure Research Work Sponsored by Ministry of Health, Labour, and Welfare. Heisei 12
Research Report, pp 17-33, 2001).

52. Ogawa et al. 2001; Bradely andAllen in Am J Surg 161:19-24, 1991; Rattner et al. in Am. J Surg
163:105-109, 1992).

53. Pitchumoni CS, Patel NM, Shah P (2005) Factors influencing mortality in acute pancreatitis: can
we alter them? J ClinGastroenterol 39: 798-814.

54. Pezzilli R, Billi P, Morselli-Labate AM (1998) Severity of acute pancreatitis: relationship with
etiology, sex and age. Hepatogastroenterology 45: 1859-1864.

55. Lankisch PG, Assmus C, Lehnick D, Maisonneuve P, Lowenfels AB (2001) Acute pancreatitis:
does gender matter? Dig Dis Sci 46: 2470-2474.

56. The global, regional, and national burden of pancreatitis in 195 countries and territories, 1990
2017: a systematic analysis for the Global Burden of Disease Study 2017.GuogingOuyang,
Guangdong Pan , Qiang Liu, Yongrong Wu, Zhen Liu, Wuchang Lu, Shuai Li, Zheng Zhou& Yu
Wen.

57. Acute Pancreatitis Classifications: Basis and Key Goal .Xiao Dong Xu, MD, PhD, Zhe Yuan
Wang, MD, PhD, Ling Yi Zhang, MD, Rui Ni, MD, Feng Xian Wei, MD ,Wei Han, MD, PhD, Hui

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 181
provided the original work is properly cited.



International Journal of Integrative and Modern Medicine

Han Zhang, MD, Ya Wu Zhang, MD, Zhen Gang Wei, MD, Xiao Hu Guo, MD,Liu Qiang Guo
MD , Jian Zhong Ma, MD, and You Cheng Zhang, MD, PhD.

58. Evaluation and management of acute pancreatitis Ahmed T Chatila, Mohammad Bilal, Praveen
Guturu. World J Clin Cases 2019 May 6; 7(9): 1006-1020

59. Acute renal failure in patients with acute pancreatitis: prevalence, risk factors, and outcome. D D
Tran , P L Oe, C W de Fijter, J van der Meulen, M A Cuesta PMID: 8272219

60. Etiology, clinical characteristics, and outcomes of acute pancreatitis in patients at Assiut University
Hospital. Enas Ahmed Reda Alkareemy, Lobna Abdel-Wahid Ahmed, Muhammad Abbas El-
Masry, Hany Ayad Habib , Mohamed H. Mustafa. Egyptian Journal of internal medicine 2020.

61. Aghdassi A, Mayerle J, Kraft M, Sielenkamper AW, Heidecke CD, Lerch MM. Diagnosis and
treatment of pancreatic pseudocysts in chronic pancreatitis. Pancreas. 2008 Mar;36(2):105-12

62. Surgery for Acute Pancreatitis Suresh Navadgil & Sanjay Pandanaboyanal,2 & John A.
Windsorl1,2 Indian J Surg (September—October 2015) 77(5):446-452

63. Branum G, Galloway J, Hirchowitz Wet al (1998) Pancreatic necrosis: results of necrosectomy,
packing, and ultimate closure over drains. Ann Surg 227:870-877

64. Windsor JA (2007) Minimally invasive pancreatic necrosectomy. Br J Surg 94(2):132-133

65. Szentkereszty Z, Kerekes L, Hallay J, et al. CT guided percutaneous drainage in the treatment of
acute necrotizing pancreatitis. Magyar Sebeszet 2001;54:11-14.

66. PEG for debridement of organized pancreatic necrosis. Gastrointest Endosc1999;50:574-7.

67. Gagner M. Laparoscopic treatment of acute necrotizing pancreatitis. SeminLaparoscSurg
1996;3:21-8.

68. Balthazar EJ, Fisher LA. Hemorrhagic complications of pancreatitis: radiologic evaluation with
emphasis on CT imaging. Pancreatology. 2001;1:306-313.

69. T. Miranda-Aquino® , S.E. Pérez-Topete?, J.M. Guajardo-Esparza®, J.A. Gonzélez-Gonzalez®
Colon necrosis secondary to acute pancreatitis: A case report and literature review Revista de
Gastroenterologia de México. 2016; 81(4) :230---235.

70. Anthony A. Aghenta™ and Hack J. Kim An Unusual Case of Colon Perforation Complicating
Acute Pancreatitis Case Rep Gastroenterol. 2009 May-Aug; 3(2): 207-213.

71. Klar E, Werner J. New pathophysiological findings in acute pancreatitis. Chirurgia 2000;71:253—
64

72. Mithofer K, Mueller PR, Warshaw AL. Interventional and surgical treatment of pancreatic abscess.
World J Surg 1997;21:162-8.

73. Gloor B, Mu’ller C, Worni M, et al. Late mortality in patients with severe acute pancreatitis. Br J
Surg 2001,;88:9759.

74. Severe acute pancreatitis: overall and early versus late mortality in intensive care units, Vesna
Bumbasirevic et al. Pancreas. 2009 Mar.

75. Buter A, Imrie C, Carter C, et al. Dynamic nature of early organ dysfunction determines outcome
in acute pancreatitis. Br J Surg 2002;89:298-302.

76. Buchler MW, Gloor B, Mu’ller CA, et al. Acute necrotizing pancreatitis: treatment strategy
according to the status of infection. Ann Surg2000;232:619-26.

77.Uhl W, Warshaw A, Imrie C, et al. IAP Guidelines for the surgical management of acute
pancreatitis. Pancreatology 2002;2:565-73.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 182
provided the original work is properly cited.


https://pubmed.ncbi.nlm.nih.gov/?term=Tran+DD&cauthor_id=8272219
https://pubmed.ncbi.nlm.nih.gov/?term=Tran+DD&cauthor_id=8272219
https://pubmed.ncbi.nlm.nih.gov/8272219/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Oe+PL&cauthor_id=8272219
https://pubmed.ncbi.nlm.nih.gov/?term=de+Fijter+CW&cauthor_id=8272219
https://pubmed.ncbi.nlm.nih.gov/?term=van+der+Meulen+J&cauthor_id=8272219
https://pubmed.ncbi.nlm.nih.gov/?term=Cuesta+MA&cauthor_id=8272219
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aghenta%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=21103277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=21103277
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2988959/

International Journal of Integrative and Modern Medicine

78. Werner J, Uhl W, Bu'chler M. Surgical treatment of acute pancreatitis. Curr Treat Options
Gastroenterol 2003;6:359-68.

79. Widdison AL, Karanjia ND. Pancreatic infection complicating acute pancreatitis. Br J Surg
1993;80:148-54.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 183
provided the original work is properly cited.



